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Tuesday, February 28, 2012 551aSLAC1 phosphorylation analyses indicate a new non-linear ABA signaling
core that ensures tight regulation of SLAC1 channels.Excitation-Contraction Coupling II
2801-Pos Board B571
Increased miR-129 in Heart Failure Leads to Diminished Calcium Release
by Downregulation of Junctophilin 4
Jennifer A. Rochira1, Karim Roder1, Weiyan Li1, Radmila Terentyeva2,
Yukiko Kunitomo3, Terry S. Elton4, Dmitry Terentyev1.
1RI Hospital/Brown University, Providence, RI, USA, 2RI Hospital,
Providence, RI, USA, 3Brown University, Providence, RI, USA,
4Ohio State University, Columbus, OH, USA.
MicroRNAs (miRNAs) are small nonprotein-coding RNA molecules that tar-
get mRNAs for translational repression or degradation. Recent studies demon-
strated that miRNA expression levels are substantially altered in heart failure
(HF) and therefore may play a role in the functional abnormalities observed in
diseased hearts. Since miR-129 expression is augmented in HF, we hypothe-
sized that HF-observed changes in Excitation-Contraction Coupling result, in
part, from miR-129-mediated downregulation of specific calcium handling
proteins. Confocal Ca2þ imaging revealed that in electrically stimulated myo-
cytes overexpressing miR-129, Ca2þ transient amplitudes were significantly
reduced compared to controls. In contrast, sarcoplasmic reticulum (SR)
Ca2þ contents assessed by rapid application of caffeine remained unchanged.
Furthermore, kinetic analyses of Ca2þ transient decays suggested miR-129
overexpression does not affect Naþ/Ca2þ exchanger or SR Ca2þ ATPase func-
tion. Voltage-clamp experiments showed no difference in Ca2þ currents in
miR-129 overexpressing and control cells. Additionally, permeabilized myo-
cytes demonstrated no change in Ca2þ spark frequency nor amplitude indicat-
ing no effect from miR-129 overexpression on SR Ca2þ release channel
Ryanodine Receptor (RyR2) function. Detailed analysis of Ca2þ transient
rising phase revealed significant time-to-peak prolongation accompanied by re-
duction in Ca2þ release synchronization in miR-129 overexpressing myocytes
compared with controls. Overall, these data imply that miR-129 overexpres-
sion reduces the fidelity of coupling between plasmalemmal Ca2þ channels
and RyR2s located in junctional SR. Efficient coupling between L-type
Ca2þ channels and RyR2 is facilitated by junctophilins (JPH), proteins tether-
ing T-tubules to SR forming junctional membrane complexes keeping channels
at precise distances. Western blot analyses demonstrated that miR-129 overex-
pression significantly reduced levels of JPH4, a putative target of miR-129.
Therefore, our results suggest that increased levels of miR-129 may underlie
diminished Ca2þ release in HF by downregulation of JPH4 thus altering geom-
etry of the dyadic cleft.
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Key features in the progression from left ventricular hypertrophy to heart
failure include the dysregulation of cardiomyocyte Ca2þ handling and the im-
pairment of contractile function. Knockdown of Nogo-A has previously been
shown to inhibit hypoxia/reoxygenation-induced apoptosis in cardiomyocytes
in part by preventing impairment of intracellular Ca2þ regulation. In this
study, we determined whether altering Nogo-A expression can affect cardio-
myocyte Ca2þ handling and contractility in non-stressed cardiomyocytes.
Compared to control, knockdown of Nogo-A in neonatal rat ventricular
myocytes (NRVMs) significantly increased the amplitude of [Ca2þ]i tran-
sients, increased SR load, and decreased the time constant of [Ca2þ]i decay
(tau) evoked by electrical stimulation. Diastolic [Ca2þ]i, time to peak, and
[Ca2þ]i decay of caffeine-induced Ca2þ release from the SR were not
affected by Nogo-A knockdown. Conversely, over-expression of Nogo-A in
adult rabbit cardiomyocytes significantly decreased the amplitude of [Ca2þ]
i transients, decreased SR load, and increased the time constant of [Ca2þ]i de-
cay. Diastolic [Ca2þ]i, time to peak, and [Ca2þ]i decay of caffeine-induced
Ca2þ release from the SR were not affected by Nogo-A overexpression. In
addition to the impairment of Ca2þ handling, Nogo-A over-expression signif-
icantly decreased sarcomere length (SL) shortening, increased the time to 90%
relaxation (TR90), and decreased relaxation velocity. Contraction velocity was
not affected by Nogo-A over-expression. Overall, alteration of Nogo-A levels
affects cardiomyocyte Ca2þ handling and contractility, primarily by modulat-
ing Ca2þ reuptake into the SR. Together, these data indicate that Nogo-A may
serve as a potential therapeutic target in the treatment or prevention of heart
failure.2803-Pos Board B573
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Ryanodine receptors (RYR) interact with each other through subdomain 6, the
clamp region. This interaction is thought to hold the monomers in a checker-
board orientation and to be the source of allosteric interaction. However, anal-
ysis of 2D electron micrographs acquired from adult rat ventricular myocytes
indicated this is not the only packing strategy. Specifically, a histogram of
RYR2 sizes showed the expected peak at 29 nm, and additional peaks at mul-
tiples of 29 nm. This could only be explained if the monomers were arranged
side-by-side, rather than in a checkerboard. We confirmed this using electron
tomography, obtaining direct en face views of RYR packing. We observed
two strategies within a given couplon; the expected checkerboard and a side-
by-side arrangement. Others, using purified RYR type 1, have identified
a Mg2þ -sensitive packing; a checkerboard in 0 mM Mg2þ, and in 4 mM
Mg2þ a side-by-side orientation that precludes allosteric interaction1. To de-
termine whether the RYR2 packing in vivo was sensitive to Mg2þ, we used
saponin-permeabilized myocytes, clamping the Mg2þ concentration between
0.5 mM (low end of physiological range) and 4.0 mM (ischemia) and observed
that the packing changed from checkerboard to side-by-side as the [Mg2þ] in-
creased. The packing at normal physiological Mg2þ (0.5 - 1.5 mM) reflects
both strategies. Furthermore, the RYR2 monomers could be rapidly rearranged
following a change in [Mg2þ], completing the transition from checkerboard to
side-by-side orientation within five minutes. Consistent with published results,
increasing [Mg2þ] decreased Ca2þ spark frequency in saponin-permeabilized
myocytes2. These results imply that RYR2 monomers within a couplon have
multiple packing strategies and Ca2þ sensitivities, both of which can be rap-
idly altered by local factors.
1. Yin, C. et al, J Mol Biol, 349;538-546, 2005
2. Gusev, K, Niggli, E, J Gen Physiol, 6;721-730, 2008
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Calcium flux thought L-type Ca2þ channels (LTCCs) influences numerous
physiological processes ranging from contraction of muscle and memory in
neurons to gene expression in many type cell types [1,2,3]. The spatiotempotal
organization of functional LTCCs, however, is difficult to investigate experi-
mentally because of methodological limitations [2]. In this study, we used
our 3-D continuummodel of Ca2þ signaling, buffering and diffusion in rat ven-
tricular myocytes to examine the effects of LTCCs ganging up in the sarco-
lemma during the cell excitation [4]. Model predicts that local and global
Ca2þ signals critically depend on the spatiotemporal location of Ca2þ influx
via persistent LTCCs, on the branched t-tubule topology and on the local dif-
fusion properties. We tested also the hypothesis that under physiological con-
ditions, the coupled gating of LTCCs may increase the activation probability of
Ca2þ-dependent proteins involved in contraction and cell excitability [2].
[1] Bers, Circ Res 106(4):625-626, 2010
[2] Navedo et al, Circ Res 106:784-756, 2010
[3] Inoue and Bridge, Circ Res 92:532-538, 2003
[4] Cheng et al., PLoS Comp Biol 6(10): article e1000972, 2010
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Transverse (t) tubules optimise cardiomyocyte excitation-contraction coupling
by promoting cross-talk between L-type Ca2þ channels and ryanodine recep-
tors, and are disrupted in several cardiac diseases, leading to heart failure. A
unifying hypothesis is that t-tubule structure is altered by chronically varying
the mechanical load of the heart, consequently disrupting local Ca2þ-induced
Ca2þ release (CICR).
To test this hypothesis, rat hearts were unloaded for 4 or 8 weeks using hetero-
topic abdominal heart-lung transplantation, or overloaded for 6 or 10 weeks
